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3.1 INTRODUCTION 
 
Humidity sensing is important in control system for industrial processes and 
human comfort (Preeti Jain, 2012). Humidity is the presence of water in air and also 
presence of water vapor that influences various physical, chemical and biological 
processes. In industry, humidity measurement is critical due to it may affect the 
business cost of the product and the health and safety of the worker. 
One of the applications of the humidity sensor is soil moisture sensor. This 
sensor is measure the volumetric water content in soil (Arnold, 2015). This sensor 
measure indirectly by using property of the soil such as electrical resistance, 
dielectric constant etc. The sensor should calibrate relative to vary environment 
factor such as soil type, temperature and electric conductivity. Besides, reflected 
microwave radiation also affected the soil sensor and can be used for remote sensing 
in hydrology and agriculture. 
Humidity control is necessary in chemical gas purification, dryers, oven, film 
desiccation and food processing. For domestic application, humidity control is 
required for living environment in buildings, cooking control for microwave oven 
etc. Figure 3.1 shows the humidity sensor the widely being used in industry. 
 
 
3.2 THEORY 
 
Humidity sensors are divided into two types which are Relative humidity 
(RH) sensors and absolute humidity sensor.  
 
Figure 3.1: Moisture sensor 
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Most humidity sensor that had been used is relative humidity sensors and 
using different sensing principles. Table 3.1 shows the important parameter of 
different types of humidity sensors. 
Most sensors are based on capacitive effect. Humidity sensors relying on this 
principle consist of hygroscopic material sandwiched between pair of electrodes 
forming a small capacitor. In the absence of moisture, the dielectric constant of the 
hygroscopic dielectric material and the sensor geometry determine the value of 
capacitance. 
Relative humidity is a function of both ambient temperature and water vapor 
pressure. Thus, the relationship exists between relative humidity, amount of 
moisture present in the sensor and sensor capacitance. Figure 3.2 shows the basic 
structure of capacitive humidity sensor. 
 
Table3.1 Important parameter of different type of sensors 
 
Figure 3.2: Basic structure of capacitive humidity sensor 
 
Furthermore, moisture sensor based on resistive effect also been used in 
industry. Thick film conductor of metals such as gold is printed in the shape of the 
comb to form an electrode. After that, the polymeric film is applied on the electrode. 
Thus, the film is act as a humidity sensing film due to the existence of movable ions. 
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Change in the number of movable ions effect the change in impedance. Figure 3.3 
shows the basic structure of resistive humidity sensor 
 
Figure 3.3 Basic structure of resistive humidity sensor 
 
3.3 LITERATURE REVIEW 
 
i. Humidity Sensor 
 
Preeti Jain said that humidity sensor is widely being used in industry 
due to humidity is most important thing to be measured because it 
can effects the surrounding chemical, machine etc. In medical 
application, humidity control is required for respiratory equipment, 
sterilizers, incubators and biological products. 
 
ii. Soil Moisture 
 
Arnold stated that a farmer needed this sensor in order to control the 
moisture of the soil. It is because the soil moisture is difficult to 
measures manually. He also stated that soil moisture sensor is the 
water that held in the spaces between soil particles. 
 
iii. Measurement principle and equipment for measuring humidity 
contents in the martian surface and subsurface 
 
D. Mohlmann stated that it is important to measure the real water 
content in the Martian surface because of the remarkable 
consequences for physical, chemical and possible also exobiological 
process. The coulometric principle is highly recommendable because 
of its long application time in extreme rough industrial conditions. 
 
iv. Humidity Sensors Principle, Mechanism and Fabrication 
Technologies : A Comprehensive Review 
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Hamid Farahani etc stated that humidity measurement is one of the 
most crucial and significant issues in various areas of application 
such as instrumentation, automated systems, agriculture, climatology 
and GIS. 
 
 
3.4 CONTRIBUTION 
 
This sensor gives a lot of contribution to the industrial especially in 
agriculture. In order to maintain the moisture and humidity, this sensor is very 
important to control the condition. 
Besides, this sensor is helpful in medical application as instrument to help 
the doctor as an example in pharmaceutical processing. 
Furthermore, this sensor also help in semiconductor industry which is the 
humidity or moisture level needs to be properly controlled and monitored during 
wafer processing. 
 
 
3.5 CONCLUSION 
 
The moisture sensor is very useful and one of the need in industry today 
because the moisture of surrounding is hard to control manually. The advantage of 
this sensor is can measure the humidity directly and can give very fast output. 
Furthermore, this sensor is affected by the soil type, temperature and electric 
conductivity. An improvement to this sensor is the module of this sensor as 
interfacing circuit to amplifier the output in order to give an easy read to the micro-
controller. 
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